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l%e-B endin g Machin e with Pip e F ee d - and Mandr e l R e trac - tor PIPEB^DING_ 

MACHINE 

BACKGROUND OF THF, INVENTION 
This invention relates to a pipe bending machine with a bending tool, a pipe feed 
by means of which a pipe that is to be bent can be advanced along its longitudinal axis 
toward -s a i dt owards the bending tool, a pipe holder that is guided in the longitudinal 
direction of the pipe in a linear guide unit provided on the machine base and movable 
by a pipe feed drive system with a drive mechanism mounted on the machine base, and 
a mandrel retractor by me a n s- o f -which a bending mandrel mounted on a mandrel bar 
that extends in the longitudinal direction of the pipe on the bending- tool side can be 
moved back and forth in the axial direction of the pipe between a working position and 
a retracted position^sai d. The mandrel retraction device featuri ng includes a mandrel 
bar support that is guided in the longitudinal direction of the pipe by a linear guide unit 
provided on the machine base and can be moved by means of a mandrel bar drive unit 
operated by a drive system located on the machine base. 

A pipe bending machine of thatthis type is known and h as been described in DE- 
A-40 10 445. In thatthis prior- art system, the pipe to be bent is clamped between a 
bending template and the clamping jaw of a bending tool and is then shaped by turning 
the bending template and rotating the clamping jaw around a bending axis. The pipe is 
advanced relative to the bending tool by means of a pipe feed with a feed carriage that 
can be moved in the longitudinal direction of the pipe. Tha tThe carriage is equipped 
with a clamping sleeve that holds the pipe at its far end facing away -spaced from the 
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bending tool. The feed carriage of this prior- art pipe bending machine is moved in the 
longitudinal direction of the pipe by a toothed belt driven by a motor mounted on the 
machine base. In the direction of its linear travel,* the feed carriage is guided by guide 
rollers that are themselves controlled by a longitudinal guide on the machine base. 

A bending mandrel that, when in its working position next to the bending tool, is 
inserted in the pipe to be bent, making certain that during the bending process the 
cross- sectional profile of the pipe is not deformed. Just before a bending process is 
completed, the bending mandrel is pulled back from its working position into a 
retracted position and thus moved away from the bending tool. The bending mandrel is 
mounted at the end of a mandrel bar that extends on the bending-tool side in the 
longitudinal direction of the pipe. The mandrel bar extends through the entire feed 
carriage of the pipe feed unit and is held in place in a meua tmounting on the side of the 
latter facing away from the bending tool. For moving the bending mandrel, the 
ffloun tmounting with the mandrel bar retained by it travels in the longitudinal direction 
of the pipe under the action of a piston- and- cylinder assembly attached to the machine 
base. 

To move the feed carriage and the bending mandrel, thethis prior- art design is 
relatively complex. Th eMoreover. the movement of the mandrel- bar mount in the 
longitudinal direction of the pipe is spatially very restricted. 

It is therefore the objective of this invention to improve on - the - pr - iof -a rt - 
desjg& rthe prior art design by providing a novel bending pipe machine with a common 
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system for t he mandrel 


holder. 
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a common linear guide system on the machine base and/or a 


common drive system for the mandrel bar support and pipe holder on the machine base. 
Due to the dual function of the said-guide and/or drive system* the design is simple in 
terms of components needed for moving the mandrel bar support and the pipe holder. 
Design simplicity is also obtainable in the pipe bending machine perof this invention by 
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using identical guide and/or drive system components for the mandrel bar support and 
pipe holder. Since the mandrel bar support can be operated viahy the linear guide 
system on the machine base and/or viahy the pipe-holder drive system on the machine 
base, the mandrel bar support can be moved in the longitudinal direction of the pipe 
over a substantial distance. As - a p a rt i eiri a r - ady a nta g e r th is 

There is particularly advantageous since it allows for a flexible adaptation of the 
mandrel retraction to a wide range of varying pipe lengths to be processed. ThatThe 
pipe length determines in each case the point at which the pipe holder of the pipe feed 
system is positioned on the machine base in the longitudinal direction of the pipe at the 
beginning of the bending process. That initial position of the pipe holder in turn 
determines the position of the mandrel bar support in the longitudinal direction of the 
pipe. Even in the case of major pipe- length variations* the mandrel bar support in the 
pipe bending machine- of -t h is- i a ve -n t - i e n can follow the pipe holder as it is moved into its 
various initial positions. When short pipes are to be bent, the initial position of the pipe 
holder and that of the mandrel bar support will be correspondingly close to the bending 
tool. Accordingly, in pipe bending machines perof this invention, a short mandrel bar, 
conceivably designed for easy manipulation , would suffice is sufficient for mandrel 
retraction. If long pipes are to be bent, the pipe holder in its initial position and the 
mandrel bar support will be located at a correspondingly greater distance from the 
bending tool, for which purpose a long mandrel bar must be used. 

- Special design variations - of - the - pipe ben d ing machine - p e r patent claim 1 - are 
de se r i b ed - in -s ubelaims - 2 - to - T r - 
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The following will explain this invention in more detail by way of an 
implementation example and with reference to the attached diagramma ti c - 

Figure 1 is a perspective illustration of a pipe bending machine embod 
present invention i n the initial phase of processing a long pipe; 


Figure 2 is a 


view of the pipe bending machine of Figure 


Figure 3 shows the pipe bending machine of Figures 1 and 2 in an advanced 
processing phase of the long pipe; 

Figure 4 is a perspective view of the pipe bending machine per Figure s of Fig 
l-te-3 in the initial phase of processing a short pipe; and 


Figure 5 is a 


, view of the pipe bending machine perof 


Figure 4. 


As shown in Figure 1, a pipe bending machine 


, a machine base 2 equipped at one longitudinal end 


with a bending tool 


ling tool 3 is 


a conventional, torsional bending tool suitable for left and right bending as well as for 
multi-plane bending. Other types of bending tools may be used in lieu of the bending 


tool illustrated. 
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In the operating state shown, a bending template 4 and a clamping jaw 5 of the 
bending tool 3 are clamping the forward end ^ of a pipe 6 which has already been b ent- 
e f - a - p i pe 6. -* A slide rail 7 of the bending tool 3 serves in traditional fashion for the 
radial support of the pipe 6 in the region in which the unbent pipe section transitions 
into the bent pipe section. Instead of a pipe 6 with a circular cross section as shown, the 
pipe bending machine 1, when equipped with an appropriate bending tool 3, can also 
process tubular profiles with a noncircular cross section. 

The far end of the pipe 6 awav spaced from the bending tool 3 is clamped in a 
pipe holder 8 in the form of a conventional chuck. The pipe holder 8 is part of a pipe 
feed unit 9 and as such it is positioned on a carriage 10 of the pipe feed unit 9. An 
electric motor 11, flange-mounted on the carriage 10, serves to drive the carriage 10 
and the pipe holder 8 along with the clamped pipe 6 in the longitudinal pipe direction 
12. To that effect the electric motor 11, by way -of a gear system 13, drives a pinion 14 
that meshes with a rack serving as the drive system 15 on the machine base. The pipe 
holder 8 and thus the pipe 6, when moved in the longitudinal pipe direction 12, is 
guided on the machine base by a linear guide system 16 that encompasses two guide 
rails 17. Counterstays 18 on the carriage 10 cooperate with the guide rails 17. 

A mandrel retractor 19 is configured similar to the pipe feed unit 9^2*jndJl 
encompasses a mandrel bar 20 that protrudes through the carriage 10 and the pipe 
holder of the pipe feed unit 9 into the inside of the pipe 6 and is equipped at its end 
facing the bending tool 3 with a bending mandrel 21. During the bending process* the 
bending mandrel 21 is in its traditiona l normal working position near the bending tool 3 
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as illustrated in Figures 1 to 3, thus preventing any undesirable cross-sectional 
deformation of the pipe in the area of the pipe curvature being produced. Just prior to 
completion of the bending process a - correspondin g ^ movement of the mandrel bar 20 
retracts the bending mandrel 21 from its working position in the longitudinal pipe 
direction 12. 

The necessary linear movement of the mandrel bar 20 is brought abou t effected 
by means of - an electric motor 22 that is flange-mounted on a carriage 23 of the mandrel 
retractor 19. The carriage 23 is provided with a mandrel bar support 24 on which the 
far end of the mandrel bar 20 awa vspaced from the bending tool 3 is detachably 
mounted. By way of a gear system 25 the electric motor 22 drives a pinion 26. As in 
the case of the pinion 14 of the pipe feed unit 9, the pinion 26 of the mandrel retractor 
19 meshes with a drive system 15. con s tituted o f 15 provided bv the rack T on the 
machine basev 2. The carriage 23 of the mandrel retractor 19 is again guided in the 
longitudinal pipe direction 12 by the guide rails 17 of the linear guide system 16 on the 
machine base. The pipe feed unit 9 and the mandrel bar retractor 19 are CNC- 
controlled. The carriages 10, 23 can be moved in mutually disengaged fashion. In lieu 
of the rack drive shown, other drive configurations may be used, especially those with 
a drive rod on the machine base and/or with drive wheels on the carriages 10, 23. 

Prior to the bending operation and with the bending tool 3 in its open initial 
position, the as yet unprocessed pipe 6 is slipped onto the mandrel bar 20 in the 
longitudinal pipe direction 12 and its rearward end is clamped onto the pipe holder 8. 

At this juncture the bending mandrel 21 may already be in its working position. 

10 
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After the pipe 6 is clamped onto the pipe holder 8, the carriage 10 with pipe 6 is 
moved in the longitudinal pipe direction 12 and into the desired position. The bending 
tool 3 is then closed and the pipe 6 is clamped between the bending template 4 and the 
clamping jaw 5. The pipe bend shown in ^Figures 1 and 2 is produced by the 
subsequent torsional and rotational movement of the bending template 4 and of the 
clamping jaw 5. Just before the bending process is completed* the bending mandrel 21 
is moved into a retracted position. Figures 1 to 3 depict the operating state just prior to 
this pull-back movement of the bending mandrel 21. For the retraction of the bending 
mandrel 2421. the carriage 23 of the mandrel retractor 19 with its attached mandrel bar 
20 is correspondingly moved in the longitudinal pipe direction 12. 

To continue the process, the next step is to open the bending tool 3 in its initial 
state and then to advance the pipe 6 relative to the bending tool 3 by moving the pipe 
feed unit 9 in the longitudinal pipe direction 12. That places the carriage 10 and the 
pipe holder 8 in the position illustrated in Figure 3. An appropriate movement of the 
carriage 23 with the mandrel bar support 24 and the mandrel bar 20 toward the bending 
tool 3 will place the bending mandrel 21 in its working position {shown in F igure 
The bending tool 3 can then be closed and the pipe 6 can be processed as shown in 
Figure 3. 


If* instead of a long pipe 6 pe ras shown in Figures 1 to 22* a short pipe 6a is to 
be processed as indicated shown in Figures 4 and 5, a short mandrel bar 20a {shown in 
Figures 4t 4 and 5) is used in the pipe bending machine 1 in place of the long mandrel 
bar 20 {shown in F igures 1 to 3)^2* To that effect the long mandrel bar 20 on the 
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mandrel bar support 24 can be replaced with a short mandrel bar 20a. When the pipe 6a 
is to be processed, the carriage 10 with the pipe holder 8 will be close to the end of the 
machine base 2 on the side of the bending took- 3 . The carriage 23 with its attached 
mandrel bar 20a follows the carriage 10 of the pipe feed unit 9 into a position near the 
bending toolr 3. In the process, both the carriage 23 of the mandrel retractor 19 and the 
carriage 10 of the pipe feed unit 9 are guided by the guide rails 17 of the linear guide 
system 16 on the machine base. Both the pinion 26 of the mandrel retractor 19 and the 
pinion 14 of the pipe feed unit 9 mesh with the rack, i.e. ± with the drive system 15, on 
the machine base. The processing of the short pipe 6a illustrated in fig- rFigures 4 and 5 
follows the same steps as described in detail for the long pipe 6 with reference to 


Figures 1 to 3. Figures 4 and 5 show the bending mandrel 21 in its retracted position. 
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CLAI MS 


Having thus described the invention, what is claimed is: 
1 . Pip eA pipe bending machin e comprising : 


(a) 

(teL 


with a bending tool (3) ; 


with - 


M a bending tool 131 mounted on the 


OL 

(cl a pipe feed unit (9) on the machine base (21 b v - means - of which a 
pipe (6, 6a) to be bent can be advanced to the bending tool (3) in the longitudinal 

direction (12) of the pip e - and which i s prov i ded w i t h , the pipe feed unit including a 
pipe holder (8) that is guided in the longitudinal pipe direction (12) by a linear 
guide system (16) on the machine base (2) an d can be moved by means -e f a pipe feed 
driven by a drive system (15) provided on the machine base: 

(d) a mandrel bar (20.20al extending in t he longitudinal maehme- 
base direction of the pipe (61 : and 
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(eg) with- a mandrel retractor (19) by mean s 


base 121 with a bending mandrel (21) mounted at the bending- tool end of athg 
mandrel bar (20, 20a) that - extend s in the longitudinal pipe direction (12) can be 
moved back and forth between a working position and a retracted position, said 
mandrel retractor (19) featurm e including a mandrel bar support (24) which in the 
longitudinal pipe direction (12) is guided by a linear guide system (16) on the 
machine base and can be moved by means of a mandrel bar drive operated by a drive 
system (15) on the machine base ( 2 ). charaeter -i zed - in that - for - mo v uig - t he mandrel bar 
support (24) and the pipe holder (8) being movable bv one common linear guide 
system (16) on the machine base and/or one common drive system (15) on the 
machine base is/are provided. 
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2. Pip eThe pipe bending machine as in claim - 4 , characterized in that them . 
accordance with Claim 1 wherein a common linear guide system (16) for the mandrel 
bar support (24) and pipe holder (8) includes at least one guide rail (17). 


3. Pip eThe pipe bending machine as in one of the precedin g- claims - , 
characterized in that in accordance with Claim 1 wherein the mandrel bar drive and the 


pipe feed drive 


c-and-pinion drives and that the common 


drive system (15) on the machine base loonoving the mandrel bar support (24) and 
pipe holder (8) includes at least one rack that meshes with at least one pinion (26) on 
the mandrel bar support and with at least one pinion (14) on the pipe holder-side. 


4. Pipe The pipe bending machine as in one of the preceding claim s- , 
characterized in tha t in accordance with Claim 1 wherein t he mandrel bar support (24) 
and the pipe holder (8) are respectively attached to a carriage (23, 10) or slide guided 
by thea common linear guide system (16) on the machine base and/or driven by the 
common drive system (15) on the machine base. 


5. Pip eThe pipe bending machine as in one of the preceding claims : 
characterized in tha t in accordance with Claim 1 wherein 
the mandrel bar support (24) can bei s, driven by means of a mandrel bar drive including 
at least one electric motor (22) on the mandrel ba r -s ide and/or that the pipe holder (8) - 
can be driven by A 
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means of a pipe feed drive unit including at least one eleetric motor (1 4) on the pipe 
holder 

s ide as part of the common drive sy s tem( - 15) on the machine base. 
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6 . 


fiip eThe pipe bending machine as in one of the preceding claims , 


ch a ract e rized in -t ha t in accordance with Claim 1 wherein the mandrel bar support (24) 
and the pipe holder pipe holder can be is driven by means of a numeri e ally - 
controlled mandrel - bar drive unit and a numerically controHed -p ipe -pjpgJeed drive unit 
including at least one electric motor (111 on the pipe holder as part of thea, common 
drive system (15) on the machine base. 


L The pipe bending machine in accordance with Claim 1 wherein 
the mandrel bar support (24) and the pipe holder (81 can be driven bv means of a 
numerically controlled mandrel bar drive unit and a numerically controlled pine feed 
drive unit as part of a common drive system n5) on the machine base. 


7-r Pipe bending machine as h i on e of -t hfr - p r eceding claims, characterized in - 

tlvil 
til tit 


L 


mandrel bar (20, 20a) on the mandrel bar support (24) is interchangeable. 
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IQ - The pipe bending machine in accordance with 


mandrel bar support ( 24 ) and the pipe holder (8) are respectively attached to a carriage 
(23. 101 or slide guided bv a common linear snide system (16) on the machine base 
and/or driven bv the common drive system (15) on the machine base. 
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ABSTRACT 


A pipe bending machine (1) encompasses includes a bending tool (3), a pipe feed 
unit (9) a s well a sand a mandrel retractor (19). A pipe holder (8) of the pipe feed unit 
(9) and a mandrel bar support (24) of the mandrel retractor (19) are guided in the 
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by a common linear guide system (16) 


on flia 

Ull IUL 


machine 


base. Alternatively or in addition ^ thereto the pipe holder (8) and the mandrel bar 
support (24) can be moved in the longitudinal pipe direction (12) by a common drive 
system (15) on the machine base. 
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